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SEQUENCE LISTING 

<110> Huang, Shi 

Chadwick, Robert B. 

<120> Methods of Detecting and Treating 

Microsatellite- Instability Positive Tumors Using RIZ 



<130> P-LJ 5101 

<150> US 60/256,582 
<151> 2000-12-19 

<160> 15 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
^ <211> 6171 
lf s <212> DNA 
! ;f <213> Rattus SP. 

it jess 

■£ <220> 

j ;0 <221> CDS 

"5 <222> (157) . . . (5274) 

!'* <400> 1 

fU gccaagatgg cggcggcgcg gccgcgggcg ccagggcgac ggcggcggct gaggctctgg 60 

."A gctcgctgaa gcgttggcac gtcgcgctct gggctcatgt aatcaaagaa gtttctttgt 12 0 

h 4 tgtgtgtatc ttcacagaac acaacaggaa ttgaaa atg cat cag aac act gag 174 

p 

tct gtg gca gcc act gag act ctg get 
Ser Val Ala Ala Thr Glu Thr Leu Ala 
10 15 

cga gga ctt cca gag gaa gta aga ctt 
Arg Gly Leu Pro Glu Glu Val Arg Leu 
25 30 

act egg att ggt gtc tgg get act aaa 
Thr Arg lie Gly Val Trp Ala Thr Lys 
40 45 

ttt ggg cca ttt gtt ggt gat aag aag 
Phe Gly Pro Phe Val Gly Asp Lys Lys 
55 60 

aat gtg tac atg tgg gag gtc tac tac 
Asn Val Tyr Met Trp Glu Val Tyr Tyr 



Met His Gin Asn Thr Glu 
1 5 

gag gta cct gaa cat gtg ctt 222 
Glu Val Pro Glu His Val Leu 
20 

ttc cca tct gca gtc gac aag 270 
Phe Pro Ser Ala Val Asp Lys 
35 

cca att tta aaa ggg aaa aag 318 
Pro lie Leu Lys Gly Lys Lys 
50 

aag aga tec cag gtt agg aat 366 
Lys Arg Ser Gin Val Arg Asn 
65 70 

cca aat ttg ggg tgg atg tgc 414 
Pro Asn Leu Gly Trp Met Cys 
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75 80 85 

att gat gcc acc gat ccg gag aag ggc aac tgg eta cgc tat gtg aac 462 
lie Asp Ala Thr Asp Pro Glu Lys Gly Asn Trp Leu Arg Tyr Val Asn 
90 95 100 

tgg get tgc tea gga gaa gag cag aat tta ttt cca ctg gaa ate aac 510 
Trp Ala Cys Ser Gly Glu Glu Gin Asn Leu Phe Pro Leu Glu lie Asn 
105 110 115 

aga gcc att tac tat aaa acc tta aag cca ate gcg cct ggc gag gag 558 
Arg Ala lie Tyr Tyr Lys Thr Leu Lys Pro lie Ala Pro Gly Glu Glu 
120 125 130 

etc ctg gtc tgg tac aat ggg gaa gac aac cct gag ata gca get gcg 6 06 
Leu Leu Val Trp Tyr Asn Gly Glu Asp Asn Pro Glu lie Ala Ala Ala 
135 140 145 150 

att gag gaa gag cga gcc age gcc egg age aag egg age tec ccg aag 654 
U lie Glu Glu Glu Arg Ala Ser Ala Arg Ser Lys Arg Ser Ser Pro Lys 
p 155 160 165 

fy age cgc aga ggg aag aag aaa tea cac gag aac aaa aac aaa ggc ate 702 
;f p Ser Arg Arg Gly Lys Lys Lys Ser His Glu Asn Lys Asn Lys Gly lie 
r; g 170 175 180 

iff 

i^" aga acc cac ccc aca cag ctg aag gca agt gag ctg gac tct acc ttt 750 
Arg Thr His Pro Thr Gin Leu Lys Ala Ser Glu Leu Asp Ser Thr Phe 
185 190 195 

m 

gca aac atg agg ggc tct gca gaa ggt cca aaa gaa gag gat gag agg 798 
Ala Asn Met Arg Gly Ser Ala Glu Gly Pro Lys Glu Glu Asp Glu Arg 

Jf 200 205 210 

cct ttg get teg gca cct gag cag cca gcc cct ctg ccg gag gtg ggg 846 
Pro Leu Ala Ser Ala Pro Glu Gin Pro Ala Pro Leu Pro Glu Val Gly 
215 220 225 230 

aat caa gat gca gtt cca cag gtg gcc ate cct etc cct gcc tgc gag 894 
Asn Gin Asp Ala Val Pro Gin Val Ala lie Pro Leu Pro Ala Cys Glu 
235 240 245 

cca cag cca gag gta gat ggg aaa caa gaa gtc aca gac tgt gag gtc 942 
Pro Gin Pro Glu Val Asp Gly Lys Gin Glu Val Thr Asp Cys Glu Val 
250 255 260 

aat gat gtg gag gaa gag gag ctg gaa gag gaa gag gag ctg gaa gag 990 
Asn Asp Val Glu Glu Glu Glu Leu Glu Glu Glu Glu Glu Leu Glu Glu 
265 270 275 

gag gag gag gag gag ttg gga gaa gat ggg gta gaa gaa gca gac atg 1038 
Glu Glu Glu Glu Glu Leu Gly Glu Asp Gly Val Glu Glu Ala Asp Met 
280 285 290 
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ccg aat gaa age tct gcg aaa gag ccg gag ate egg tgt gaa gaa aag 1086 
Pro Asn Glu Ser Ser Ala Lys Glu Pro Glu lie Arg Cys Glu Glu Lys 
295 300 305 310 

cca gaa gac tta tta gaa gag cca cag age atg teg aat gaa get cgt 1134 
Pro Glu Asp Leu Leu Glu Glu Pro Gin Ser Met Ser Asn Glu Ala Arg 
315 320 325 

gaa gac tct cea gac gtg ace cct cct ccc cac act ccc aga get aga 1182 
Glu Asp Ser Pro Asp Val Thr Pro Pro Pro His Thr Pro Arg Ala Arg 
330 335 340 

gag gag gec aac ggt gat gta ctt gag aca ttt atg ttt ccg tgt cag 1230 
Glu Glu Ala Asn Gly Asp Val Leu Glu Thr Phe Met Phe Pro Cys Gin 
345 350 355 

cac tgt gaa aga aaa ttt gca acg aag cag ggg eta gag cgt cac atg 1278 
His Cys Glu Arg Lys Phe Ala Thr Lys Gin Gly Leu Glu Arg His Met 
M 360 365 370 

■i J 

f','3 cac ate cac att tct ace ate aat cat get ttc aag tgc aag tac tgt 1326 
ffj His He His He Ser Thr He Asn His Ala Phe Lys Cys Lys Tyr Cys 
,p 375 380 385 390 

h 

;.ff 999 aaa °99 ttt 99° aca ca 9" at t aac agg agg egg cat gaa egg cgc 1374 
\ !S 2 Gly Lys Arg Phe Gly Thr Gin He Asn Arg Arg Arg His Glu Arg Arg 

395 400 405 



u 



u 

fj rfc 



cac gaa acg ggg ttg aag aga aga ccc age atg act tta cag tec tea 1422 
His Glu Thr Gly Leu Lys Arg Arg Pro Ser Met Thr Leu Gin Ser Ser 
410 415 420 

gag gat cca gat gat ggc aag ggg gaa aat gtt act tct aaa gat gag 1470 
Glu Asp Pro Asp Asp Gly Lys Gly Glu Asn Val Thr Ser Lys Asp Glu 
425 430 435 

tea agt cca cct caa etc ggg caa gac tgt ttg ata ttg aac tea gag 1518 
Ser Ser Pro Pro Gin Leu Gly Gin Asp Cys Leu He Leu Asn Ser Glu 
440 445 450 

aaa acc tea cag gaa gta ctg aat tea tct ttt gtg gaa gaa aat ggt 1566 
Lys Thr Ser Gin Glu Val Leu Asn Ser Ser Phe Val Glu Glu Asn Gly 
455 460 465 470 

gaa gtt aaa gaa ctt cat ccg tgc aaa tac tgc aaa aag gta ttt gga 1614 
Glu Val Lys Glu Leu His Pro Cys Lys Tyr Cys Lys Lys Val Phe Gly 
475 480 485 

act cac acc aat atg aga cga cat cag cgt aga gtt cat gag cgc cac 1662 
Thr His Thr Asn Met Arg Arg His Gin Arg Arg Val His Glu Arg His 
490 495 500 
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.SSSi. 



ctg att ccc aaa ggt gtc agg cga aaa gga gga ctt ctg gaa gag cca 1710 
Leu He Pro Lys Gly Val Arg Arg Lys Gly Gly Leu Leu Glu Glu Pro 
505 510 515 



cag cca cca gca gag cag get cca ccc tec cag aat gtc tat gtc cca 
Gin Pro Pro Ala Glu Gin Ala Pro Pro Ser Gin Asn Val Tyr Val Pro 



520 525 530 



620 625 630 



1758 



1806 



age aca gag cca gag gag gaa ggg gaa aca gat gac gtg tac ate atg 
Ser Thr Glu Pro Glu Glu Glu Gly Glu Thr Asp Asp Val Tyr He Met 
535 540 545 550 

gac att tct age aac ate tct gaa aac eta aat tac tat att gac ggt 1854 
Asp He Ser Ser Asn He Ser Glu Asn Leu Asn Tyr Tyr He Asp Gly 
555 560 565 

aag att cag ace aac age age act agt aac tgt gat gtg att gag atg 
Lys He Gin Thr Asn Ser Ser Thr Ser Asn Cys Asp Val He Glu Met 
570 575 580 

gag tct aat tct gca cac ttg tat ggc ata gac tgt ctg etc act cca 
Glu Ser Asn Ser Ala His Leu Tyr Gly lie Asp Cys Leu Leu Thr Pro 
585 590 595 



1902 



1950 



gtg acc gtg gag att act cag aac ata aag age act cag gtc tct gtg 1998 
Val Thr Val Glu He Thr Gin Asn He Lys Ser Thr Gin Val Ser Val 
600 605 610 

aca gat gat ctt etc aaa gac tct ccc age age aca aat tgt gag tct 

Thr Asp Asp Leu Leu Lys Asp Ser Pro Ser Ser Thr Asn Cys Glu Ser 

- r- an 



2094 



aag aaa egg agg act gee agt cca cct gtg etc ccc aaa att aaa acg 
Lys Lys Arg Arg Thr Ala Ser Pro Pro Val Leu Pro Lys He Lys Thr 
635 64 0 64 5 

gag acg gag tct gat tec aca gca ccc teg tgt tec tta agt ctg ccc 2142 
Glu Thr Glu Ser Asp Ser Thr Ala Pro Ser Cys Ser Leu Ser Leu Pro 
650 655 660 

ctg age ata tec aca gee gag gtg gtg tec ttc cat aaa gag aag ggc 2190 
Leu Ser He Ser Thr Ala Glu Val Val Ser Phe His Lys Glu Lys Gly 
665 670 675 

gtc tat ttg teg tec aag etc aag cag ctt ctt cag acc cag gac aag 22 3 8 
Val Tyr Leu Ser Ser Lys Leu Lys Gin Leu Leu Gin Thr Gin Asp Lys 
680 685 690 

ctg acc ctt cct gca ggg ttt tea gca get gag att cct aag tta ggt 2286 
Leu Thr Leu Pro Ala Gly Phe Ser Ala Ala Glu He Pro Lys Leu Gly 
695 700 705 710 

ccc gtg tgc gcg tct get cct gca tec atg ttg ccc gtg acc tct agt 2334 
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Pro Val Cys Ala Ser Ala Pro Ala Ser Met Leu Pro Val Thr Ser Ser 
715 720 725 

agg ttt aag aga cgc acc age tct cca ccg age tct cca cag cac age 2382 
Arg Phe Lys Arg Arg Thr Ser Ser Pro Pro Ser Ser Pro Gin His Ser 
730 735 740 

cct gec ctt cga gac ttc ggg aaa cca aat gat ggg aaa gca gca tgg 2430 
Pro Ala Leu Arg Asp Phe Gly Lys Pro Asn Asp Gly Lys Ala Ala Trp 
745 750 755 

aca gac aca gtc ctg act tec aag aaa ccc aag tta gaa agt cgt agt 2478 
Thr Asp Thr Val Leu Thr Ser Lys Lys Pro Lys Leu Glu Ser Arg Ser 
760 765 770 

gac tea cca gca tgg agt ttg tct ggg aga gat gaa aga gaa acc gga 2526 
Asp Ser Pro Ala Trp Ser Leu Ser Gly Arg Asp Glu Arg Glu Thr Gly 
775 780 785 790 

age cct cct tgc ttt gat gaa tac aaa ata tea aag gaa tgg gca gee 2574 
Ser Pro Pro Cys Phe Asp Glu Tyr Lys lie Ser Lys Glu Trp Ala Ala 
795 800 805 

agt tct act ttc age agt gtg tgc aac caa cag cca ttg gat tta tec 2622 
Ser Ser Thr Phe Ser Ser Val Cys Asn Gin Gin Pro Leu Asp Leu Ser 
810 815 820 

age ggg gtc aaa cag aag tea gag ggc aca ggc aag act cca gtc cca 2670 
Ser Gly Val Lys Gin Lys Ser Glu Gly Thr Gly Lys Thr Pro Val Pro 
825 830 835 

tgg gaa tct gta ttg gat etc agt gtg cat aaa aag cct tgc gat tct 2718 
Trp Glu Ser Val Leu Asp Leu Ser Val His Lys Lys Pro Cys Asp Ser 
840 845 850 

gaa ggc aag gaa ttc aaa gag aac cat ttg gca cag cca get gca aag 2766 
Glu Gly Lys Glu Phe Lys Glu Asn His Leu Ala Gin Pro Ala Ala Lys 
855 860 865 870 

aag aaa aaa cca acc acc tgt atg ctt caa aag gtt ctt etc aat gag 2814 
Lys Lys Lys Pro Thr Thr Cys Met Leu Gin Lys Val Leu Leu Asn Glu 
875 880 885 

tat aat ggt gtt age tta cct aca gaa acc aca cca gag gtg acc agg 2862 
Tyr Asn Gly Val Ser Leu Pro Thr Glu Thr Thr Pro Glu Val Thr Arg 
890 895 900 

age cca agt cct tgt aaa tec cca gat aca cag cca gat cct gaa ctt 2910 
Ser Pro Ser Pro Cys Lys Ser Pro Asp Thr Gin Pro Asp Pro Glu Leu 
905 910 915 

ggt cct gac tea agt tgc tea gtc ccc act get gag tct cea cct gaa 2958 
Gly Pro Asp Ser Ser Cys Ser Val Pro Thr Ala Glu Ser Pro Pro Glu 
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920 925 930 

gtt gtt ggc cct tec tea ccc cct etc cag aca gec tec tta tec tec 3006 
Val Val Gly Pro Ser Ser Pro Pro Leu Gin Thr Ala Ser Leu Ser Ser 
935 940 945 950 

ggt cag ctg cct cct etc tta ace ccc aca gag cct tct tec cct ccc 3054 
Gly Gin Leu Pro Pro Leu Leu Thr Pro Thr Glu Pro Ser Ser Pro Pro 
955 960 965 

ccc tgc cct cct gtg tta act gtt gee act cca cca cct ccc etc ctt 3102 
Pro Cys Pro Pro Val Leu Thr Val Ala Thr Pro Pro Pro Pro Leu Leu 
970 975 980 

cca acc gtc cct etc tec cac ccc tct tct gat gee tec cct cag cag 3150 
Pro Thr Val Pro Leu Ser His Pro Ser Ser Asp Ala Ser Pro Gin Gin 
985 990 995 

tgt ccc tct ccg ttc tea aac acc act get cag tct cct ctt ccc att 3198 
I.jl Cys Pro Ser Pro Phe Ser Asn Thr Thr Ala Gin Ser Pro Leu Pro lie 
^ 1000 1005 1010 

ITs etc tec cca aca gtg tct ccc tct ccc tct ccc att cct cct gta gag 3246 
"'J Leu Ser Pro Thr Val Ser Pro Ser Pro Ser Pro lie Pro Pro Val Glu 
X 1015 1020 1025 1030 

;:jSS 
J Fjj 

[ll! cca ctt atg tct get get tec cct ggt ccc cca aca ctt tct tec tec 3294 
isa * Pro Leu Met Ser Ala Ala Ser Pro Gly Pro Pro Thr Leu Ser Ser Ser 

1035 1040 1045 

i'U tec tct tct tec tct tec ttc cct tec tct tec tgc tec tec acc tec 3342 
j— Ser Ser Ser Ser Ser Ser Phe Pro Ser Ser Ser Cys Ser Ser Thr Ser 
i; J 1050 1055 1060 

□ 

j:4 ccc tec cca ccc cct ctt tea gca gtg tea tct gtg gtt tec tct ggg 3390 
Pro Ser Pro Pro Pro Leu Ser Ala Val Ser Ser Val Val Ser Ser Gly 
1065 1070 1075 

gac aac ctg gag gca tct ctg cct gca gta act ttc aaa cag gag gag 3438 
Asp Asn Leu Glu Ala Ser Leu Pro Ala Val Thr Phe Lys Gin Glu Glu 
1080 1085 1090 

tea gag agt gaa ggt ctg aaa ccc aag gaa gag gee cca cct gca ggg 3486 
Ser Glu Ser Glu Gly Leu Lys Pro Lys Glu Glu Ala Pro Pro Ala Gly 
1095 1100 1105 1110 

gga cag agt gtg gtc caa gaa aca ttc age aaa aac ttc att tgc aat 3534 
Gly Gin Ser Val Val Gin Glu Thr Phe Ser Lys Asn Phe lie Cys Asn 
1115 1120 1125 

gtc tgt gaa teg cct ttt ctt tec att aaa gac eta acc aaa cat tta 3 582 
Val Cys Glu Ser Pro Phe Leu Ser lie Lys Asp Leu Thr Lys His Leu 
1130 1135 1140 
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tec gtc cat get gaa gag tgg ccc ttc aaa tgt gag ttt tgt gtg cag 3630 
Ser Val His Ala Glu Glu Trp Pro Phe Lys Cys Glu Phe Cys Val Gin 



1145 



1150 H55 



ctg ttt aag gtt aag act gat eta tea gag cat cga ttt ctg ctt cat 3678 
Leu Phe Lys Val Lys Thr Asp Leu Ser Glu His Arg Phe Leu Leu His 
1160 H65 H70 

ggg gtt gga aat ate ttt gtg tgt tct gta tgt aag aaa gaa ttt gee 3726 
Glv Val Gly Asn He Phe Val Cys Ser Val Cys Lys Lys Glu Phe Ala 
H75 H80 H85 H90 



ttc tta tgc aat ctg cag cag cac cag cgt gat etc cac cca gat gag 
Phe Leu Cys Asn Leu Gin Gin His Gin Arg Asp Leu His Pro Asp Glu 



1195 



1200 I 205 



3774 



3822 



3870 



gta tgc aca cac cac gag ttt gaa agt ggg ace ctg agg ccc cag aac 
Val Cys Thr His His Glu Phe Glu Ser Gly Thr Leu Arg Pro Gin Asn 
1210 1215 1220 

ttc aca gac ccc age aag gec aat gtt gag cat atg cca agt ttg cca 
Phe Thr Asp Pro Ser Lys Ala Asn Val Glu His Met Pro Ser Leu Pro 
1225 1230 1235 

gaa gag cct tta gaa act tct aga gag gag gag tta aat gat tec tct 3918 
Glu Glu Pro Leu Glu Thr Ser Arg Glu Glu Glu Leu Asn Asp Ser Ser 
1240 1245 1250 

gaa gag ctt tac acg ace ate aaa ata atg get tct gga ata aag acg 3 966 
Glu Glu Leu Tyr Thr Thr He Lys He Met Ala Ser Gly He Lys Thr 



1255 



1260 " 1265 1270 



6 aag gat cca gat gtt cga ctt ggt etc aac cag cac tac ccg age ttt 4014 
U Lys Asp Pro Asp Val Arg Leu Gly Leu Asn Gin His Tyr Pro Ser Phe 



1275 



1280 1285 



aaa cct cct cca ttt cag tac cac cat cga aac cct atg ggg ata ggg 4062 
Lys Pro Pro Pro Phe Gin Tyr His His Arg Asn Pro Met Gly He Gly 
1290 1295 1300 

gtg aca gee acc aac ttc acc acc cac aat att cca cag act ttc act 4110 
Val Thr Ala Thr Asn Phe Thr Thr His Asn He Pro Gin Thr Phe Thr 
1305 1310 1315 

act gee ate cgc tgc aca aag tgt ggg aag ggc gtc gac aat atg cct 4158 
Thr Ala He Arg Cys Thr Lys Cys Gly Lys Gly Val Asp Asn Met Pro 
1320 1325 1330 

gag ctg cat aag cat ate ttg gcg tgt gcg tct gca agt gac aag aag 4206 
Glu Leu His Lys His He Leu Ala Cys Ala Ser Ala Ser Asp Lys Lys 
1335 1340 1345 1350 
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agg tac acc cct aag aaa aac cca gtg ccc ctg aaa caa act gtg cag 4254 
Arg Tyr Thr Pro Lys Lys Asn Pro Val Pro Leu Lys Gin Thr Val Gin 
1355 1360 1365 

ccc aaa aat gga gtg gtg gtt eta gac aac tct ggg aaa aat gec ttc 4302 
Pro Lys Asn Gly Val Val Val Leu Asp Asn Ser Gly Lys Asn Ala Phe 
1370 1375 1380 

aga egg atg ggg cag ccc aag aga ctg age ttc aat gtt gaa ctg ggt 4350 
Arg Arg Met Gly Gin Pro Lys Arg Leu Ser Phe Asn Val Glu Leu Gly 
1385 1390 1395 

aaa atg tct cca aac aag etc aag ctg agt gcg ctg aag aag aaa aac 4398 
Lys Met Ser Pro Asn Lys Leu Lys Leu Ser Ala Leu Lys Lys Lys Asn 
1400 1405 1410 

cag ctg gtg cag aag gec ate ctt cag aag aac aga gec gcg aag cag 4446 
Gin Leu Val Gin Lys Ala lie Leu Gin Lys Asn Arg Ala Ala Lys Gin 
1415 1420 1425 1430 

aag gcg gac ctg agg gat act tec gag gcg tec tea cac ate tgc ccg 44 94 

Lys Ala Asp Leu Arg Asp Thr Ser Glu Ala Ser Ser His lie Cys Pro 
1435 1440 1445 

i y 

-.: is; 

js tac tgt gac agg gag ttc aca tac att ggc age ctg aat aag cat gec 4542 

Tyr Cys Asp Arg Glu Phe Thr Tyr lie Gly Ser Leu Asn Lys His Ala 
1450 1455 1460 

gee ttc age tgt cct aaa aaa cct ctt tct cct tec aaa aga aaa gtt 4590 
Ala Phe Ser Cys Pro Lys Lys Pro Leu Ser Pro Ser Lys Arg Lys Val 
1465 1470 1475 

tec cat teg tct aag aaa ggt ggc cat gca tea tct tct age agt gac 4638 
Ser His Ser Ser Lys Lys Gly Gly His Ala Ser Ser Ser Ser Ser Asp 
1480 1485 1490 

aga aac age age tgc cac ccc egg agg egg act gca gat acc gag ate 4686 
Arg Asn Ser Ser Cys His Pro Arg Arg Arg Thr Ala Asp Thr Glu lie 
1495 1500 1505 1510 

aag atg cag age acg cag gca ccc ttg ggc aag acc aga get egg agt 4734 
Lys Met Gin Ser Thr Gin Ala Pro Leu Gly Lys Thr Arg Ala Arg Ser 
1515 1520 1525 

aca ggc ccc gec cag gec tea ctg ccc tec teg tec ttc aga tec aga 4782 
Thr Gly Pro Ala Gin Ala Ser Leu Pro Ser Ser Ser Phe Arg Ser Arg 
1530 1535 1540 

cag aat gtc aaa ttt gca get tea gtg aaa tec aaa aaa gca age tct 4830 
Gin Asn Val Lys Phe Ala Ala Ser Val Lys Ser Lys Lys Ala Ser Ser 
1545 1550 1555 

tea tec ttg agg aat tec agt ccc ata aga atg gee aaa att act cac 4878 
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Ser Ser Leu Arg Asn Ser Ser Pro lie Arg Met Ala Lys lie Thr His 
1560 1565 1570 

gtc gag ggc aaa aaa ccc aaa get gtt gec aag agt cat tct get cag 4926 
Val Glu Gly Lys Lys Pro Lys Ala Val Ala Lys Ser His Ser Ala Gin 
1575 1580 1585 1590 

etc tea age aaa tec tec cga ggc ctg cat gtc aga gtg cag aag age 4974 
Leu Ser Ser Lys Ser Ser Arg Gly Leu His Val Arg Val Gin Lys Ser 
1595 1600 1605 

aaa get gtc ata cag age aag act gee ctg gee agt aag agg aga aca 5022 
Lys Ala Val He Gin Ser Lys Thr Ala Leu Ala Ser Lys Arg Arg Thr 
1610 1615 1620 

gac egg ttc ata gtg aaa tct aga gag cgc age ggg ggc cca ate acc 5070 
Asp Arg Phe He Val Lys Ser Arg Glu Arg Ser Gly Gly Pro He Thr 
1625 1630 1635 

; . cga age ctt cag ctg gca get get gcg gac ctg agt gaa age agg aga 5118 
lZ m Arg Ser Leu Gin Leu Ala Ala Ala Ala Asp Leu Ser Glu Ser Arg Arg 
1640 1645 1650 

S a 9 9 ac a 9 c a 9 fc 9 CC a 99" cat 9 a 9 ct 9 aa 9" 9 ac ttc a 9 c tac a ^t ctc 5166 
:i H Glu Asp Ser Ser Ala Arg His Glu Leu Lys Asp Phe Ser Tyr Ser Leu 
»F 1655 1660 1665 1670 

m 

□ cgc ctg gca tct cga tgc ggc tea tea aca gee tct tac ate acc aga 5214 

Arg Leu Ala Ser Arg Cys Gly Ser Ser Thr Ala Ser Tyr He Thr Arg 
U 1675 1680 1685 

ru 

caa tgc aga aag gtc aag gee gec gca gca act ccg ttc cag gga ccc 5262 

%j Gin Cys Arg Lys Val Lys Ala Ala Ala Ala Thr Pro Phe Gin Gly Pro 
i;3 1690 1695 1700 

ttc ctc aaa gag taggcactct gtctgctcct taacagcacc tgaagtgacc 5314 
Phe Leu Lys Glu 
1705 



tggaatcagt gaagccaaag ggaccagcag 
agttgtgaga gtgagagaac gagagagaga 
gagaatgaga atgtgtgtgt gtgtgtgctg 
ccagcctcag gagcaggacc ttcccatttc 
gcccagaacc gtgctctgtg gtgeagecat 
aattttttta aagagttcct tggccctgct 
actgggactt ggatctggcc ctgaggggtg 
cagaggtcaa gctccccttc atgccacccc 
cactgtctct gggaatcaat agcagatagc 
tcggccctag cactaggaaa tccccctttt 
aagtcatttc ctcctttgag gttctagagt 
aaccegggag ccctcgcacc caggaegcag 
aagaagcagt gttttgggac gatagggtgg 
acctcctaca tcattggcat ctgaaccttg 



tctgccctgc agagagcact gacctctccc 5374 
gagagagaga gagagagaga gagagagaga 5434 
gtgcatgtgt gtggtcttca agecaaggtc 5494 
ccgtcatcct ctggatgatc cttggacgtg 5554 
cctgcccggg aggggcatct ccttctatgc 5614 
ttgtgcttct tgagctgtcc gtttgccacc 5674 
gggaagaggg cctatctaag gataaccttt 5 734 
tcccccctgc cctcaccgac cttttcccca 5794 
atatagatcc atcagggttg agcctgaacc 5854 
ctccctaagc aactggagee gccagctttc 5914 
ccgagagtct gctccgaagt ctctcctggg 5974 
actctgtgcc cattcttaga cctgaggtag 6034 
aggegtgect actttgtctc ctctggtggg 6094 
caagttcget gcaaagagaa gcaaaggaaa 6154 
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aaaaaaaaaa aaaaaaa 



<210> 2 

<211> 1706 

<212> PRT 

<213> Rattus SP. 



<400> 2 



Met 


His 


V3J.J.I .Moll 1I1.L 


Glu Ser Val Ala 


Ala 


Thr 


Glu 


Thr 


Leu 


Ala 


Glu 


1 




r- 
D 




10 










15 




Val 


Pro 


r*1 in tin e \7zi 1 
ij±.\l JtlXS Vdl 


Leu Arg Gly Leu 


Pro 




O -L LI 




Arg 


Leu 


Phe 






20 


25 










30 






Pro 


Ser 


Ala Val Asp 


Lys Thr Arg He 


Gly 


Val 


Trp 


TV "1 -7* 

Ala 


Thr 


Lys 


Pro 






35 


40 








A C 

4b 








He 


Leu 


Lys Gly Lys 


Lys Phe Gly Pro Phe 


vai. 


(ji.y 


Asp 


Lys 


Lys 


JuyS 




50 




55 






60 










Arg Ser 


Gin Val Arg 


Asn Asn Val Tyr Met 


Trp 


/IT ,, 

GiU 


vai 


Tyr Tyr 


Pro 


65 






70 




75 










80 


Asn 


Leu 


Gly Trp Met 


Cys He Asp Ala Thr 


Asp 


Pro 


Glu 


Lys 


Gly 


Asn 






85 




90 










95 




Trp Leu 


Arg Tyr Val 


Asn Trp Ala Cys 


Ser 


Gly 


Glu 


Glu 


Gin 


Asn 


Leu 






100 


105 










110 






Phe 


Pro 


Leu Glu He 


Asn Arg Ala He 


Tyr 


Tyr 


Lys 


Thr 


Leu Lys 


Pro 






115 


120 








125 








He 


Ala 


Pro Gly Glu 


Glu Leu Leu Val 


Trp 


Tyr 


Asn 


Gly 


Glu Asp 


Asn 




130 




135 






140 










Pro 


Glu 


He Ala Ala 


Ala He Glu Glu 


Glu 


Arg 


Ala 


Ser 


Ala 


Arg 


Ser 


145 






150 




155 










160 


Lys 


Arg 


Ser Ser Pro 


Lys Ser Arg Arg 


Gly 


Lys 


Lys 


Lys 


Ser 


His 


Glu 






165 




170 










175 




Asn Lys 


Asn Lys Gly 


He Arg Thr His 


Pro 


Thr 


Gin 


Leu 


Lys 


Ala 


Ser 






180 


185 










190 






Glu 


Leu 


Asp Ser Thr 


Phe Ala Asn Met 


Arg 




Ser 


-AJ_a 


Glu Gly 


Pro 






195 


200 








zub 








Lys 


Glu 


Glu Asp Glu 


Arg Pro Leu Ala 


Ser 


AJ_a 


Pro 


Hi n 
kjJ_U 


Gin 


Pro 






210 




215 






ZZU 










Pro 


Leu 


pro biu vai 


Gly Asn Gin Asp Ala 


Vdl 


Pro 




Val 


Ala 


X -Lei 


225 






230 




235 










o a rv 

Z4U 


Pro 


Leu 


jfro A±a L.ys 


Glu Pro Gin Pro 


Glu 


V CL J. 


Zi en 
nop 


ril v 
vj-L y 


Lys 


Gin 


Glu 






245 




250 










255 




Val 


Thr 


Asp Cys Glu 


Val Asn Asp Val 


Glu 


Glu 


Glu 


Glu 


Leu 


Glu 


Glu 






260 


265 










270 






Glu 


Glu 


Glu Leu Glu 


Glu Glu Glu Glu 


Glu 


Glu 


Leu 


Gly 


Glu Asp 


Gly 






275 


280 








285 








Val 


Glu 


Glu Ala Asp 


Met Pro Asn Glu 


Ser 


Ser 


Ala 


Lys 


Glu 


Pro 


Glu 




290 




295 






300 










He 


Arg 


Cys Glu Glu 


Lys Pro Glu Asp 


Leu 


Leu 


Glu 


Glu 


Pro 


Gin 


Ser 


305 






310 




315 










320 


Met 


Ser 


Asn Glu Ala 


Arg Glu Asp Ser 


Pro 


Asp 


Val 


Thr 


Pro 


Pro 


Pro 






325 




330 










335 




His 


Thr 


Pro Arg Ala 


Arg Glu Glu Ala 


Asn 


Gly 


Asp 


Val 


Leu 


Glu 


Thr 






340 


345 










350 






Phe 


Met 


Phe Pro Cys 


Gin His Cys Glu Arg 


Lys 


Phe 


Ala 


Thr 


Lys 


Gin 
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355 360 365 

Gly Leu Glu Arg His Met His lie His lie Ser Thr lie Asn His Ala 

370 375 380 

Phe Lys Cys Lys Tyr Cys Gly Lys Arg Phe Gly Thr Gin lie Asn Arg 

385 390 395 400 

Arg Arg His Glu Arg Arg His Glu Thr Gly Leu Lys Arg Arg Pro Ser 

405 410 415 

Met Thr Leu Gin Ser Ser Glu Asp Pro Asp Asp Gly Lys Gly Glu Asn 

420 425 430 

Val Thr Ser Lys Asp Glu Ser Ser Pro Pro Gin Leu Gly Gin Asp Cys 

435 440 445 

Leu lie Leu Asn Ser Glu Lys Thr Ser Gin Glu Val Leu Asn Ser Ser 

450 455 460 

Phe Val Glu Glu Asn Gly Glu Val Lys Glu Leu His Pro Cys Lys Tyr 
465 470 475 480 

Cys Lys Lys Val Phe Gly Thr His Thr Asn Met Arg Arg His Gin Arg 

485 490 495 

Arg Val His Glu Arg His Leu lie Pro Lys Gly Val Arg Arg Lys Gly 

500 505 510 

Gly Leu Leu Glu Glu Pro Gin Pro Pro Ala Glu Gin Ala Pro Pro Ser 

515 520 525 

Gin Asn Val Tyr Val Pro Ser Thr Glu Pro Glu Glu Glu Gly Glu Thr 

530 535 540 

Asp Asp Val Tyr lie Met Asp lie Ser Ser Asn lie Ser Glu Asn Leu 
545 550 555 560 

Asn Tyr Tyr lie Asp Gly Lys lie Gin Thr Asn Ser Ser Thr Ser Asn 

565 570 575 

Cys Asp Val lie Glu Met Glu Ser Asn Ser Ala His Leu Tyr Gly lie 

580 585 590 

Asp Cys Leu Leu Thr Pro Val Thr Val Glu lie Thr Gin Asn lie Lys 

595 600 605 

Ser Thr Gin Val Ser Val Thr Asp Asp Leu Leu Lys Asp Ser Pro Ser 

610 615 620 

Ser Thr Asn Cys Glu Ser Lys Lys Arg Arg Thr Ala Ser Pro Pro Val 
625 630 635 640 

Leu Pro Lys lie Lys Thr Glu Thr Glu Ser Asp Ser Thr Ala Pro Ser 

645 650 655 

Cys Ser Leu Ser Leu Pro Leu Ser lie Ser Thr Ala Glu Val Val Ser 

660 665 670 

Phe His Lys Glu Lys Gly Val Tyr Leu Ser Ser Lys Leu Lys Gin Leu 

675 680 685 

Leu Gin Thr Gin Asp Lys Leu Thr Leu Pro Ala Gly Phe Ser Ala Ala 

690 695 700 

Glu lie Pro Lys Leu Gly Pro Val Cys Ala Ser Ala Pro Ala Ser Met 
705 710 715 720 

Leu Pro Val Thr Ser Ser Arg Phe Lys Arg Arg Thr Ser Ser Pro Pro 

725 730 735 

Ser Ser Pro Gin His Ser Pro Ala Leu Arg Asp Phe Gly Lys Pro Asn 

740 745 750 

Asp Gly Lys Ala Ala Trp Thr Asp Thr Val Leu Thr Ser Lys Lys Pro 

755 760 765 

Lys Leu Glu Ser Arg Ser Asp Ser Pro Ala Trp Ser Leu Ser Gly Arg 
770 775 780 
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Asp Glu Arg Glu Thr Gly Ser Pro Pro Cys Phe Asp Glu Tyr Lys lie 
785 790 795 800 

Ser Lys Glu Trp Ala Ala Ser Ser Thr Phe Ser Ser Val Cys Asn Gin 

805 810 815 

Gin Pro Leu Asp Leu Ser Ser Gly Val Lys Gin Lys Ser Glu Gly Thr 

820 825 830 

Gly Lys Thr Pro Val Pro Trp Glu Ser Val Leu Asp Leu Ser Val His 

835 840 845 

Lys Lys Pro Cys Asp Ser Glu Gly Lys Glu Phe Lys Glu Asn His Leu 

850 855 860 

Ala Gin Pro Ala Ala Lys Lys Lys Lys Pro Thr Thr Cys Met Leu Gin 
865 870 875 880 

Lys Val Leu Leu Asn Glu Tyr Asn Gly Val Ser Leu Pro Thr Glu Thr 

885 890 895 

Thr Pro Glu Val Thr Arg Ser Pro Ser Pro Cys Lys Ser Pro Asp Thr 

900 905 910 

Gin Pro Asp Pro Glu Leu Gly Pro Asp Ser Ser Cys Ser Val Pro Thr 

915 920 925 

Ala Glu Ser Pro Pro Glu Val Val Gly Pro Ser Ser Pro Pro Leu Gin 

930 935 940 

Thr Ala Ser Leu Ser Ser Gly Gin Leu Pro Pro Leu Leu Thr Pro Thr 
945 950 955 960 

Glu Pro Ser Ser Pro Pro Pro Cys Pro Pro Val Leu Thr Val Ala Thr 

965 970 975 

Pro Pro Pro Pro Leu Leu Pro Thr Val Pro Leu Ser His Pro Ser Ser 

980 985 990 

Asp Ala Ser Pro Gin Gin Cys Pro Ser Pro Phe Ser Asn Thr Thr Ala 

995 1000 1005 

Gin Ser Pro Leu Pro lie Leu Ser Pro Thr Val Ser Pro Ser Pro Ser 

1010 1015 1020 

Pro lie Pro Pro Val Glu Pro Leu Met Ser Ala Ala Ser Pro Gly Pro 
1025 1030 1035 1040 

Pro Thr Leu Ser Ser Ser Ser Ser Ser Ser Ser Ser Phe Pro Ser Ser 

1045 1050 1055 

Ser Cys Ser Ser Thr Ser Pro Ser Pro Pro Pro Leu Ser Ala Val Ser 

1060 1065 1070 

Ser Val Val Ser Ser Gly Asp Asn Leu Glu Ala Ser Leu Pro Ala Val 

1075 1080 1085 

Thr Phe Lys Gin Glu Glu Ser Glu Ser Glu Gly Leu Lys Pro Lys Glu 

1090 1095 1100 

Glu Ala Pro Pro Ala Gly Gly Gin Ser Val Val Gin Glu Thr Phe Ser 
1105 1110 1115 1120 

Lys Asn Phe lie Cys Asn Val Cys Glu Ser Pro Phe Leu Ser lie Lys 

1125 1130 1135 

Asp Leu Thr Lys His Leu Ser Val His Ala Glu Glu Trp Pro Phe Lys 

1140 1145 1150 

Cys Glu Phe Cys Val Gin Leu Phe Lys Val Lys Thr Asp Leu Ser Glu 

1155 1160 1165 

His Arg Phe Leu Leu His Gly Val Gly Asn lie Phe Val Cys Ser Val 

1170 1175 1180 

Cys Lys Lys Glu Phe Ala Phe Leu Cys Asn Leu Gin Gin His Gin Arg 
1185 1190 1195 1200 

Asp Leu His Pro Asp Glu Val Cys Thr His His Glu Phe Glu Ser Gly 
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1205 1210 1215 

Thr Leu Arg Pro Gin Asn Phe Thr Asp Pro Ser Lys Ala Asn Val Glu 

1220 1225 1230 

His Met Pro Ser Leu Pro Glu Glu Pro Leu Glu Thr Ser Arg Glu Glu 

1235 1240 1245 

Glu Leu Asn Asp Ser Ser Glu Glu Leu Tyr Thr Thr lie Lys lie Met 

1250 1255 1260 

Ala Ser Gly He Lys Thr Lys Asp Pro Asp Val Arg Leu Gly Leu Asn 
1265 1270 1275 1280 

Gin His Tyr Pro Ser Phe Lys Pro Pro Pro Phe Gin Tyr His His Arg 

1285 1290 1295 

Asn Pro Met Gly He Gly Val Thr Ala Thr Asn Phe Thr Thr His Asn 

1300 1305 1310 

He Pro Gin Thr Phe Thr Thr Ala He Arg Cys Thr Lys Cys Gly Lys 

1315 1320 1325 

Gly Val Asp Asn Met Pro Glu Leu His Lys His He Leu Ala Cys Ala 

1330 1335 1340 

Ser Ala Ser Asp Lys Lys Arg Tyr Thr Pro Lys Lys Asn Pro Val Pro 
1345 1350 1355 1360 

Leu Lys Gin Thr Val Gin Pro Lys Asn Gly Val Val Val Leu Asp Asn 

1365 1370 1375 

Ser Gly Lys Asn Ala Phe Arg Arg Met Gly Gin Pro Lys Arg Leu Ser 

1380 1385 1390 

Phe Asn Val Glu Leu Gly Lys Met Ser Pro Asn Lys Leu Lys Leu Ser 

1395 1400 1405 

Ala Leu Lys Lys Lys Asn Gin Leu Val Gin Lys Ala He Leu Gin Lys 

1410 1415 1420 

Asn Arg Ala Ala Lys Gin Lys Ala Asp Leu Arg Asp Thr Ser Glu Ala 
1425 1430 1435 1440 

Ser Ser His He Cys Pro Tyr Cys Asp Arg Glu Phe Thr Tyr He Gly 

1445 1450 1455 

Ser Leu Asn Lys His Ala Ala Phe Ser Cys Pro Lys Lys Pro Leu Ser 

1460 1465 1470 

Pro Ser Lys Arg Lys Val Ser His Ser Ser Lys Lys Gly Gly His Ala 

1475 1480 1485 

Ser Ser Ser Ser Ser Asp Arg Asn Ser Ser Cys His Pro Arg Arg Arg 

1490 1495 1500 

Thr Ala Asp Thr Glu He Lys Met Gin Ser Thr Gin Ala Pro Leu Gly 
1505 1510 1515 1520 

Lys Thr Arg Ala Arg Ser Thr Gly Pro Ala Gin Ala Ser Leu Pro Ser 

1525 1530 1535 

Ser Ser Phe Arg Ser Arg Gin Asn Val Lys Phe Ala Ala Ser Val Lys 

1540 1545 1550 

Ser Lys Lys Ala Ser Ser Ser Ser Leu Arg Asn Ser Ser Pro He Arg 

1555 1560 1565 

Met Ala Lys He Thr His Val Glu Gly Lys Lys Pro Lys Ala Val Ala 

1570 1575 1580 

Lys Ser His Ser Ala Gin Leu Ser Ser Lys Ser Ser Arg Gly Leu His 
1585 1590 1595 1600 

Val Arg Val Gin Lys Ser Lys Ala Val He Gin Ser Lys Thr Ala Leu 

1605 1610 1615 

Ala Ser Lys Arg Arg Thr Asp Arg Phe He Val Lys Ser Arg Glu Arg 
1620 1625 1630 
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Ser Gly Gly Pro He Thr Arg Ser Leu Gin Leu Ala Ala Ala Ala Asp 

1635 1640 1645 

Leu Ser Glu Ser Arg Arg Glu Asp Ser Ser Ala Arg His Glu Leu Lys 

1650 1655 1660 

Asp Phe Ser Tyr Ser Leu Arg Leu Ala Ser Arg Cys Gly Ser Ser Thr 
1665 * 1670 1675 1680 

Ala Ser Tyr He Thr Arg Gin Cys Arg Lys Val Lys Ala Ala Ala Ala 

1685 1690 1695 

Thr Pro Phe Gin Gly Pro Phe Leu Lys Glu 
1700 1705 



<210> 3 

<211> 5868 

<212> DNA 

<213> Homo sapien 

<220> 
<221> CDS 

<222> (121) . . . (5277) 

':. _..=- 

<400> 3 

I'."! ggaaaattta ttcccactgg aaatcaacag agccatttac tataaaactt taaagggttc 60 
j M atgtaatcaa agaagtttct tgtgtgtgtg tatctttaca gaacacaaca ggaattgaaa 120 
:; t atg aat cag aac act act gag cct gtg gcg gcc acc gag acc ctg get 168 
± Met Asn Gin Asn Thr Thr Glu Pro Val Ala Ala Thr Glu Thr Leu Ala 

If! 15 1° 15 

gag gta ccc gaa cat gtg ctg cga gga ctt ccg gag gaa gtg agg ctt 216 
^ Glu Val Pro Glu His Val Leu Arg Gly Leu Pro Glu Glu Val Arg Leu 

rU 20 25 30 

%j ttc cct tct get gtt gac aag acc egg att ggt gtc tgg gcc act aaa 264 
d Phe Pro Ser Ala Val Asp Lys Thr Arg He Gly Val Trp Ala Thr Lys 
P 35 40 45 

cca att tta aaa ggg aaa aaa ttt ggg cca ttt gtt ggt gat aag aaa 312 
Pro He Leu Lys Gly Lys Lys Phe Gly Pro Phe Val Gly Asp Lys Lys 
50 55 60 

aaa aga tct cag gtt aag aat aat gta tac atg tgg gag gtg tat tac 360 
Lys Arg Ser Gin Val Lys Asn Asn Val Tyr Met Trp Glu Val Tyr Tyr 
65 " 70 75 80 

cca aat ttg gga tgg atg tgc att gat gcc act gat cca gag aag gga 408 
Pro Asn Leu Gly Trp Met Cys He Asp Ala Thr Asp Pro Glu Lys Gly 
85 90 95 

aac tgg ctg cga tat gtg aat tgg get tgc tea gga gaa gag caa aat 456 
Asn Trp Leu Arg Tyr Val Asn Trp Ala Cys Ser Gly Glu Glu Gin Asn 
100 105 HO 



tta ttc cca ctg gaa ate aac aga gcc att tac tat aaa act tta aag 504 
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648 



696 



Leu Phe Pro Leu Glu He Asn Arg Ala He Tyr Tyr Lys Thr Leu Lys 
115 120 125 

cca ate gcg ccg ggc gag gag etc ctg gtc tgg tac aat ggg gaa gac 552 
Pro He Ala Pro Gly Glu Glu Leu Leu Val Trp Tyr Asn Gly Glu Asp 
130 135 140 

aac cct gag ata gca get gcg att gag gaa gag cga gec age gec egg 600 
Asn Pro Glu He Ala Ala Ala He Glu Glu Glu Arg Ala Ser Ala Arg 
145 150 155 160 

age aag egg age tec ccc aag age egg aaa ggg aag aaa aaa tec cag 
Ser Lys Arg Ser Ser Pro Lys Ser Arg Lys Gly Lys Lys Lys Ser Gin 
165 170 175 

gaa aat aaa aac aaa gga aac aaa ate caa gac ata caa ctg aag aca 
Glu Asn Lys Asn Lys Gly Asn Lys He Gin Asp He Gin Leu Lys Thr 
180 185 190 

agt gag cca gat ttc acc tct gca aat atg aga gat tct gca gaa ggt 744 
Ser Glu Pro Asp Phe Thr Ser Ala Asn Met Arg Asp Ser Ala Glu Gly 
195 200 205 

cct aaa gaa gac gaa gag aag cct tea gec tea gca ctt gag cag ccg 792 
Pro Lys Glu Asp Glu Glu Lys Pro Ser Ala Ser Ala Leu Glu Gin Pro 
210 215 220 

gee acc etc cag gag gtg gee agt cag gag gtg cct cca gaa eta gca 84 0 
Ala Thr Leu Gin Glu Val Ala Ser Gin Glu Val Pro Pro Glu Leu Ala 
225 230 235 240 

acc cct gee cct gec tgg gag cca cag cca gaa cca gac gag cga tta 888 
Thr Pro Ala Pro Ala Trp Glu Pro Gin Pro Glu Pro Asp Glu Arg Leu 
245 250 255 

gaa gcg gca get tgt gag gtg aat gat ttg ggg gaa gag gag gag gag 936 
Glu Ala Ala Ala Cys Glu Val Asn Asp Leu Gly Glu Glu Glu Glu Glu 
260 265 270 

gaa gag gag gag gat gaa gaa gaa gaa gaa gat gat gat gat gat gag 984 
Glu Glu Glu Glu Asp Glu Glu Glu Glu Glu Asp Asp Asp Asp Asp Glu 
275 280 285 

ttg gaa gac gag ggg gaa gaa gaa gee age atg cca aat gaa aat tct 1032 
Leu Glu Asp Glu Gly Glu Glu Glu Ala Ser Met Pro Asn Glu Asn Ser 
290 295 300 

gtg aaa gag cca gaa ata egg tgt gat gag aag cca gaa gat tta tta 1080 
Val Lys Glu Pro Glu He Arg Cys Asp Glu Lys Pro Glu Asp Leu Leu 
305 310 315 320 

gag gaa cca aaa aca act tea gaa gaa act ctt gaa gac tgc tea gag 1128 
Glu Glu Pro Lys Thr Thr Ser Glu Glu Thr Leu Glu Asp Cys Ser Glu 
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325 330 335 

gta aca cct gcc atg caa ate ccc aga act aaa gaa gag gec aat ggt 
Val Thr Pro Ala Met Gin He Pro Arg Thr Lys Glu Glu Ala Asn Gly 
340 345 350 

gat gta ttt gaa acg ttt atg ttt ccg tgt caa cat tgt gaa agg aag 
Asp Val Phe Glu Thr Phe Met Phe Pro Cys Gin His Cys Glu Arg Lys 
355 360 365 

ttt aca acc aaa cag ggg ctt gag cgt cac atg cat ate cat ata tec 
Phe Thr Thr Lys Gin Gly Leu Glu Arg His Met His He His He Ser 
370 375 380 

acc gtc aat cat get ttc aaa tgc aag tac tgt ggg aaa gcc ttt ggc 
Thr Val Asn His Ala Phe Lys Cys Lys Tyr Cys Gly Lys Ala Phe Gly 
385 390 395 400 

aca cag att aac egg egg cga cat gag egg cgc cat gaa gca ggg tta 
Thr Gin lie Asn Arg Arg Arg His Glu Arg Arg His Glu Ala Gly Leu 
405 410 415 

aag egg aaa ccc age caa aca eta cag ccg tea gag gat ctg get gat 
Lys Arg Lys Pro Ser Gin Thr Leu Gin Pro Ser Glu Asp Leu Ala Asp 
420 425 430 

ggc aaa gca tct gga gaa aac gtt get tea aaa gat gat teg agt cct 
Gly Lys Ala Ser Gly Glu Asn Val Ala Ser Lys Asp Asp Ser Ser Pro 
435 440 445 

ccc agt ctt ggg cca gac tgt ctg ate atg aat tea gag aag get tec 
Pro Ser Leu Gly Pro Asp Cys Leu He Met Asn Ser Glu Lys Ala Ser 
450 455 460 

caa gac aca ata aat tct tct gtc gta gaa gag aat ggg gaa gtt aaa 
Gin Asp Thr He Asn Ser Ser Val Val Glu Glu Asn Gly Glu Val Lys 
465 ~ 470 475 480 

gaa ctt cat ccg tgc aaa tat tgt aaa aag gtt ttt gga act cat act 
Glu Leu His Pro Cys Lys Tyr Cys Lys Lys Val Phe Gly Thr His Thr 
485 490 495 

aat atg aga egg cat cag cgt aga gtt cac gaa cgt cat ctg att ccc 
Asn Met Arg Arg His Gin Arg Arg Val His Glu Arg His Leu He Pro 
500 505 510 

aaa ggt gta egg cga aaa gga ggc ctt gaa gag ccc cag cct cca gca 
Lys Gly Val Arg Arg Lys Gly Gly Leu Glu Glu Pro Gin Pro Pro Ala 
515 52 0 525 



gaa cag gcc cag gcc acc cag aac gtg tat gta cca age aca gag ccg 
Glu Gin Ala Gin Ala Thr Gin Asn Val Tyr Val Pro Ser Thr Glu Pro 
530 535 540 
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gag gag gaa ggg gaa gca gat gat gtg tac ate atg gac att tct age 1800 
Glu Glu Glu Gly Glu Ala Asp Asp Val Tyr He Met Asp He Ser Ser 
545 550 555 560 

aat ate tct gaa aac tta aat tac tat att gat ggt aaa att caa act 1848 
Asn He Ser Glu Asn Leu Asn Tyr Tyr He Asp Gly Lys He Gin Thr 
565 570 575 

aat aac aac act agt aac tgt gat gtg att gag atg gag tct get teg 1896 
Asn Asn Asn Thr Ser Asn Cys Asp Val He Glu Met Glu Ser Ala Ser 
580 585 590 

gca gat ttg tat ggt ata aat tgt ctg etc act cca gtt aca gtg gaa 1944 
Ala Asp Leu Tyr Gly He Asn Cys Leu Leu Thr Pro Val Thr Val Glu 
595 600 605 

att act caa aat ata aag acc aca cag gtc cct gta aca gaa gat ctt 1992 
He Thr Gin Asn He Lys Thr Thr Gin Val Pro Val Thr Glu Asp Leu 
610 615 620 

Q cct aaa gag cct ttg ggc age aca aat agt gag gee aag aag egg aga 2 040 
O Pro Lys Glu Pro Leu Gly Ser Thr Asn Ser Glu Ala Lys Lys Arg Arg 
FU 625 630 635 640 

,:Z act gcg age cca cct gca ctg ccc aaa att aag gee gaa aca gac tct 2088 
|.n Thr Ala Ser Pro Pro Ala Leu Pro Lys He Lys Ala Glu Thr Asp Ser 
f'i 645 650 655 

•; ess* 

j ;= §. gac ccc atg gtc ccc tct tgc tct tta agt ctt cct ctt age ata tea 2136 

ril Asp Pro Met Val Pro Ser Cys Ser Leu Ser Leu Pro Leu Ser He Ser 

\2 660 665 670 

' : 4 

.■^ aca aca gag gca gtg tct ttc cac aaa gag aaa agt gtt tat ttg tea 2184 
j«J Thr Thr Glu Ala Val Ser phe His Lys Glu Lys Ser Val Tyr Leu Ser 

675 680 685 

tea aag etc aaa caa ctt ctt caa acc caa gat aaa eta act cct cct 2232 
Ser Lys Leu Lys Gin Leu Leu Gin Thr Gin Asp Lys Leu Thr Pro Pro 
690 695 700 

gca ggg att tea gca act gaa ata get aaa tta ggt cct gtt tgt gtg 2280 
Ala Gly He Ser Ala Thr Glu He Ala Lys Leu Gly Pro Val Cys Val 
705 710 715 720 

tct get cct gca tea atg ttg cct gtg acc tea agt agg ttt aag agg 2328 
Ser Ala Pro Ala Ser Met Leu Pro Val Thr Ser Ser Arg Phe Lys Arg 
725 730 735 



egg acc age tct cct ccc agt tct cca cag cac agt cct gee ctt cga 
Arg Thr Ser Ser Pro Pro Ser Ser Pro Gin His Ser Pro Ala Leu Arg 
740 745 750 



2376 
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gac ttt gga aag cca agt gat ggg aaa gca gca tgg acc gat gcc ggg 2424 
Asp Phe Gly Lys Pro Ser Asp Gly Lys Ala Ala Trp Thr Asp Ala Gly 
755 760 765 

ctg act tec aaa aaa tec aaa tta gaa agt cac age gac tea cca gca 2472 
Leu Thr Ser Lys Lys Ser Lys Leu Glu Ser His Ser Asp Ser Pro Ala 
770 775 780 

tgg agt ttg tct ggg aga gat gag aga gaa act gtg age cct cca tgc 252 0 
Trp Ser Leu Ser Gly Arg Asp Glu Arg Glu Thr Val Ser Pro Pro Cys 
785 790 795 800 

ttt gat gaa tat aaa atg tct aaa gag tgg aca get agt tct get ttt 2568 
Phe Asp Glu Tyr Lys Met Ser Lys Glu Trp Thr Ala Ser Ser Ala Phe 
805 810 815 

age agt gtg tgc aac cag cag cca ctg gat tta tec age ggt gtc aaa 2616 
Ser Ser Val Cys Asn Gin Gin Pro Leu Asp Leu Ser Ser Gly Val Lys 
820 825 830 

lZ cag aag get gag ggt aca ggc aag act cca gtc cag tgg gaa tct gtc 2664 

Gin Lys Ala Glu Gly Thr Gly Lys Thr Pro Val Gin Trp Glu Ser Val 

j;J 835 840 845 

"H tta gat etc agt gtg cat aaa aag cat tgt agt gac tct gaa ggc aag 2712 

Leu Asp Leu Ser Val His Lys Lys His Cys Ser Asp Ser Glu Gly Lys 

in 850 855 860 

gaa ttc aaa gaa agt cat tea gtg cag cct acg tgt agt get gta aag 2760 
M* Glu Phe Lys Glu Ser His Ser Val Gin Pro Thr Cys Ser Ala Val Lys 
fy 865 870 875 880 

=j aaa agg aaa cca acc acc tgc atg ctg cag aag gtt ctt etc aat gaa 2808 
: ;ss | Lys Arg Lys Pro Thr Thr Cys Met Leu Gin Lys Val Leu Leu Asn Glu 
\2 885 890 895 

tat aat ggc ate gat tta cct gta gaa aac cct gca gat ggg acc agg 2 856 
Tyr Asn Gly lie Asp Leu Pro Val Glu Asn Pro Ala Asp Gly Thr Arg 
900 905 910 

age cca agt cct tgt aaa tec eta gaa get cag cca gat cct gac etc 2904 
Ser Pro Ser Pro Cys Lys Ser Leu Glu Ala Gin Pro Asp Pro Asp Leu 
915 920 925 

ggt ccg ggc tct ggt ttc cct gcc cct act gtt gag tec aca cct gat 2 952 
Gly Pro Gly Ser Gly Phe Pro Ala Pro Thr Val Glu Ser Thr Pro Asp 
930 935 940 

gtt tgt cct tea tea cct gcc ctg cag aca ccc tec ctt tea tec ggt 3000 
Val Cys Pro Ser Ser Pro Ala Leu Gin Thr Pro Ser Leu Ser Ser Gly 
945 950 955 960 

cag ctg cct cct etc ttg ate ccc aca gat ccc tct tec cct cca ccc 3048 
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Gin Leu Pro Pro Leu Leu lie Pro Thr Asp Pro Ser Ser Pro Pro Pro 
965 970 975 

tgt ccc ccg gta tta act gtt gcc act ccg ccc cct ccc etc ctt cct 3096 
Cys Pro Pro Val Leu Thr Val Ala Thr Pro Pro Pro Pro Leu Leu Pro 
980 985 990 

acc gta cct ctt cca gcc ccc tct tec agt gca tct cca cac cca tgc 3144 
Thr Val Pro Leu Pro Ala Pro Ser Ser Ser Ala Ser Pro His Pro Cys 
995 1000 1005 

ccc tct cca etc tea aat gcc acc gca cag tec cca ctt cca att ctg 3192 
Pro Ser Pro Leu Ser Asn Ala Thr Ala Gin Ser Pro Leu Pro lie Leu 
1010 1015 1020 

tec cca aca gtg tec ccc tct ccc tct ccc att cct ccc gtg gag ccc 3240 
Ser Pro Thr Val Ser Pro Ser Pro Ser Pro lie Pro Pro Val Glu Pro 
1025 1030 1035 1040 

ctg atg tct gcc gcc tea ccc ggg cct cca aca ctt tct tct tec tec 3288 
Leu Met Ser Ala Ala Ser Pro Gly Pro Pro Thr Leu Ser Ser Ser Ser 
1045 1050 1055 

tct tea tct tec tec tec tct teg ttt tct tct tea tct tec tec tct 3336 
Ser Ser Ser Ser Ser Ser Ser Ser Phe Ser Ser Ser Ser Ser Ser Ser 
1060 1065 1070 

tct cct tct cca cct cct etc tec gca ata tea tct gtt gtt tec tct 3384 
Ser Pro Ser Pro Pro Pro Leu Ser Ala lie Ser Ser Val Val Ser Ser 
1075 1080 1085 

ggt gat aat ctg gag get tct etc ccc atg ata tct ttc aaa cag gag 3432 
Gly Asp Asn Leu Glu Ala Ser Leu Pro Met lie Ser Phe Lys Gin Glu 
1090 1095 1100 

gaa tta gag aat gaa ggt ctg aaa ccc agg gaa gag ccc cag tct get 34 80 
Glu Leu Glu Asn Glu Gly Leu Lys Pro Arg Glu Glu Pro Gin Ser Ala 
1105 1110 1115 1120 

get gaa cag gat gtt gtt gtt cag gaa aca ttc aac aaa aac ttt gtt 3528 
Ala Glu Gin Asp Val Val Val Gin Glu Thr Phe Asn Lys Asn Phe Val 
1125 1130 1135 

tgc aac gtc tgt gaa tea cct ttt ctt tec att aaa gat eta acc aaa 3576 
Cys Asn Val Cys Glu Ser Pro Phe Leu Ser lie Lys Asp Leu Thr Lys 
1140 1145 1150 

cat tta tct att cat get gaa gaa tgg ccc ttc aaa tgt gaa ttt tgt 3624 
His Leu Ser lie His Ala Glu Glu Trp Pro Phe Lys Cys Glu Phe Cys 
1155 1160 1165 

gtg cag ctt ttt aag gat aaa acg gac ttg tea gaa cat cgc ttt ttg 36 72 
Val Gin Leu Phe Lys Asp Lys Thr Asp Leu Ser Glu His Arg Phe Leu 



20 



1170 



1175 



1180 



ctt cat gga gtt ggg aat ate ttt gtg tgt tct gtt tgt aaa aaa gaa 
Leu His Gly Val Gly Asn He Phe Val Cys Ser Val Cys Lys Lys Glu 
1185 " 1190 1155 1200 



3720 



ttt get ttt ttg tgc aat ttg cag cag cac cag cga gat etc cac cca 
Phe Ala Phe Leu Cys Asn Leu Gin Gin His Gin Arg Asp Leu His Pro 
1205 1210 1215 

gat aag gtg tgc aca cat cac gag ttt gaa age ggg act ctg agg ccc 
Asp Lys Val Cys Thr His His Glu Phe Glu Ser Gly Thr Leu Arg Pro 
1220 1225 1230 



3768 



3816 



cag aac ttt aca gat ccc age aag gee cat gta gag cat atg cag age 
Gin Asn Phe Thr Asp Pro Ser Lys Ala His Val Glu His Met Gin Ser 
1235 1240 1245 

ttg cca gaa gat cct tta gaa act tct aaa gaa gaa gag gag tta aat 
Leu Pro Glu Asp Pro Leu Glu Thr Ser Lys Glu Glu Glu Glu Leu Asn 
1250 1255 1260 

gat tec tct gaa gag ctt tac acg act ata aaa ata atg get tct gga 
Asp Ser Ser Glu Glu Leu Tyr Thr Thr He Lys He Met Ala Ser Gly 
1265 1270 1275 1280 

ata aag aca aaa gat cca gat gtt cga ttg ggc etc aat cag cat tac 
He Lys Thr Lys Asp Pro Asp Val Arg Leu Gly Leu Asn Gin His Tyr 
1285 1290 1295 

cca age ttt aaa cca cct cca ttt cag tac cat cac cgt aac ccc atg 
Pro Ser Phe Lys Pro Pro Pro Phe Gin Tyr His His Arg Asn Pro Met 
1300 1305 1310 



3864 



3912 



3960 



4008 



4056 



ggg att ggt gtg aca gee aca aat ttc act aca cac aat att cca cag 
Gly He Gly Val Thr Ala Thr Asn Phe Thr Thr His Asn He Pro Gin 
1315 1320 1325 



4104 



act ttc act ace gec att cgc tgc aca aag tgt gga aaa ggt gtc gac 
Thr Phe Thr Thr Ala He Arg Cys Thr Lys Cys Gly Lys Gly Val Asp 
1330 1335 1340 

aat atg ccg gag ttg cac aaa cat ate ctg get tgt get tct gca agt 
Asn Met Pro Glu Leu His Lys His He Leu Ala Cys Ala Ser Ala Ser 
1345 1350 1355 1360 



4152 



4200 



gac aag aag agg tac acg cct aag aaa aac cca gta cca tta aaa caa 
Asp Lys Lys Arg Tyr Thr Pro Lys Lys Asn Pro Val Pro Leu Lys Gin 
1365 1370 1375 



4248 



act gtg caa ccc aaa aat ggc gtg 
Thr Val Gin Pro Lys Asn Gly Val 
1380 



gtg gtt tta gat aac 
Val Val Leu Asp Asn 
1385 



tct ggg aaa 4296 
Ser Gly Lys 
1390 



- 21 - 



aat gcc ttc cga cga atg gga cag ccc aaa agg ctt aac ttt agt gtt 4344 

Asn Ala Phe Arg Arg Met Gly Gin Pro Lys Arg Leu Asn Phe Ser Val 
1395 1400 1405 

gag etc age aaa atg teg teg aat aag etc aaa tta aat gca ttg aag 4392 

Glu Leu Ser Lys Met Ser Ser Asn Lys Leu Lys Leu Asn Ala Leu Lys 

1410 1415 1420 

aaa aaa aat cag eta gta cag aaa gca att ctt cag aaa aac aaa tct 4440 

Lys Lys Asn Gin Leu Val Gin Lys Ala lie Leu Gin Lys Asn Lys Ser 
1425 1430 1435 1440 

gca aag cag aag gcc gac ttg aaa aat get tgt gag tea tec tct cac 4488 

Ala Lys Gin Lys Ala Asp Leu Lys Asn Ala Cys Glu Ser Ser Ser His 
1445 1450 1455 

ate tgc cct tac tgt aat cga gag ttc act tac att gga age ctg aat 4536 

lie Cys Pro Tyr Cys Asn Arg Glu Phe Thr Tyr lie Gly Ser Leu Asn 
1460 1465 1470 

'■f aaa cac gcc gcc ttc age tgt ccc aaa aaa ccc ctt tct cct ccc aaa 4584 

*tJ Lys His Ala Ala Phe Ser Cys Pro Lys Lys Pro Leu Ser Pro Pro Lys 
Ml 1475 1480 1485 

•?p aaa aaa gtt tct cat tea tct aag aaa ggt gga cac tea tea cct gca 4632 

1.11 Lys Lys Val Ser His Ser Ser Lys Lys Gly Gly His Ser Ser Pro Ala 

□ 1490 1495 1500 

i : £ agt agt gac aaa aac agt aac age aac cac cgc aga egg aca gcg gat 4680 

j : y Ser Ser Asp Lys Asn Ser Asn Ser Asn His Arg Arg Arg Thr Ala Asp 
j,T 1505 1510 1515 1520 

^g gag att aaa atg caa age atg cag act ccg ttg ggc aag acc aga 4 728 
^ Ala Glu lie Lys Met Gin Ser Met Gin Thr Pro Leu Gly Lys Thr Arg 
h ~ 1525 1530 1535 

gcc cgc age tea ggc ccc acc caa gtc cca ctt ccc tec tea tec ttc 4776 

Ala Arg Ser Ser Gly Pro Thr Gin Val Pro Leu Pro Ser Ser Ser Phe 
1540 1545 1550 

agg tec aag cag aac gtc aag ttt gca get teg gtg aaa tec aaa aaa 4824 

Arg Ser Lys Gin Asn Val Lys Phe Ala Ala Ser Val Lys Ser Lys Lys 
1555 1560 1565 

cca age tec tec tct tta agg aac tec age ccg ata aga atg gcc aaa 4872 
Pro Ser Ser Ser Ser Leu Arg Asn Ser Ser Pro lie Arg Met Ala Lys 

1570 1575 1580 



ata act cat gtt gag ggg aaa aaa cct aaa get gtg gcc aag aat cat 4 920 
lie Thr His Val Glu Gly Lys Lys Pro Lys Ala Val Ala Lys Asn His 
1585 1590 1595 1600 
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tct get cag ctt tec age aaa aca teg egg age ctg cac gtg agg gta 4968 
Ser Ala Gin Leu Ser Ser Lys Thr Ser Arg Ser Leu His Val Arg Val 
1605 1610 1615 

cag aaa age aaa get gtt tta caa age aaa tec ace ttg gcg agt aag 5016 
Gin Lys Ser Lys Ala Val Leu Gin Ser Lys Ser Thr Leu Ala Ser Lys 
1620 1625 1630 

aaa aga aca gac egg ttc aat ata aaa tct aga gag egg agt ggg ggg 5064 
Lys Arg Thr Asp Arg Phe Asn lie Lys Ser Arg Glu Arg Ser Gly Gly 
1635 1640 1645 

cca gtc acc egg age ctt cag ctg gca get get get gac ttg agt gag 5112 
Pro Val Thr Arg Ser Leu Gin Leu Ala Ala Ala Ala Asp Leu Ser Glu 
1650 1655 1660 

aac aag aga gag gac ggc age gec aag cag gag ctg aag gac ttc age 5160 
Asn Lys Arg Glu Asp Gly Ser Ala Lys Gin Glu Leu Lys Asp Phe Ser 
1665 1670 1675 1680 

i;^ tac age etc cgc ttg gcg tec cga tgc tct cca cca gee gee tct tac 52 08 
[ ;*J Tyr Ser Leu Arg Leu Ala Ser Arg Cys Ser Pro Pro Ala Ala Ser Tyr 
P 1685 1690 1695 

«P ate acc agg cag tat agg aag gtc aaa get ccg get gca gec cag ttc 52 56 
:i p lie Thr Arg Gin Tyr Arg Lys Val Lys Ala Pro Ala Ala Ala Gin Phe 
Lfl 1700 1705 1710 

ca 9 99 a c ca ttc ttc aaa gag tagacactct ggctgctccc tgacagcacc 5307 
i ts £ Gin Gly Pro Phe Phe Lys Glu 

!y 1715 

I, j tgaagtgacc tggaatcagt gaagccaaag ggactggcag tctgcctgca gggagtaccg 5367 

?2 e acctatccca gttgtgtgag getgegagag aaagggagtg catgtgcgcg cgtgcatgtg 542 7 

tgcgtgcgtg tgtgttcacg tgttctcgtg cgggccgtga gtggtcttca aacgagggtc 5487 

ccgaaccccg gggeggcagg aagggggccg actccacgct gtcctttggg atgatacttg 5547 

gatgtcagct cttgggaccg tgtctgeage ccagccttcc tgttggggtg gggcctctcc 5607 

tactatgeaa tttttcaaga gctccttgac ectgettttt gcttcttgag ttgtcttttg 5667 

ccattatggg gactttggtt tgacccaggg gtcagccctt taggaaggee ttcaggagga 5727 

ggccgagttc cccttcagta ccacccctct ctccccacct gcccgctccc ggcaacatct 5787 

ctgggaatca acagcatatt gacacgttgg agccgagcct gaacatgccc tgaccccagc 5847 

acatggaaaa cccccttcct t 5868 

<210> 4 

<211> 1719 

<212> PRT 

<213> Homo sapien 

<400> 4 

Met Asn Gin Asn Thr Thr Glu Pro Val Ala Ala Thr Glu Thr Leu Ala 

15 10 15 

Glu Val Pro Glu His Val Leu Arg Gly Leu Pro Glu Glu Val Arg Leu 
20 25 30 
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Phe Pro Ser Ala Val Asp Lys Thr Arg lie Gly Val Trp Ala Thr Lys 

35 40 45 

Pro lie Leu Lys Gly Lys Lys Phe Gly Pro Phe Val Gly Asp Lys Lys 

50 55 60 

Lys Arg Ser Gin Val Lys Asn Asn Val Tyr Met Trp Glu Val Tyr Tyr 
65 70 75 80 

Pro Asn Leu Gly Trp Met Cys lie Asp Ala Thr Asp Pro Glu Lys Gly 

85 90 95 

Asn Trp Leu Arg Tyr Val Asn Trp Ala Cys Ser Gly Glu Glu Gin Asn 

100 105 110 

Leu Phe Pro Leu Glu lie Asn Arg Ala lie Tyr Tyr Lys Thr Leu Lys 

115 120 125 

Pro lie Ala Pro Gly Glu Glu Leu Leu Val Trp Tyr Asn Gly Glu Asp 

130 135 140 

Asn Pro Glu lie Ala Ala Ala lie Glu Glu Glu Arg Ala Ser Ala Arg 
145 150 155 160 

Ser Lys Arg Ser Ser Pro Lys Ser Arg Lys Gly Lys Lys Lys Ser Gin 

165 170 175 

Glu Asn Lys Asn Lys Gly Asn Lys lie Gin Asp lie Gin Leu Lys Thr 

180 185 190 

Ser Glu Pro Asp Phe Thr Ser Ala Asn Met Arg Asp Ser Ala Glu Gly 

195 200 205 

Pro Lys Glu Asp Glu Glu Lys Pro Ser Ala Ser Ala Leu Glu Gin Pro 

210 215 220 

Ala Thr Leu Gin Glu Val Ala Ser Gin Glu Val Pro Pro Glu Leu Ala 
225 230 235 240 

Thr Pro Ala Pro Ala Trp Glu Pro Gin Pro Glu Pro Asp Glu Arg Leu 

245 250 255 

Glu Ala Ala Ala Cys Glu Val Asn Asp Leu Gly Glu Glu Glu Glu Glu 

260 265 270 

Glu Glu Glu Glu Asp Glu Glu Glu Glu Glu Asp Asp Asp Asp Asp Glu 

275 280 285 

Leu Glu Asp Glu Gly Glu Glu Glu Ala Ser Met Pro Asn Glu Asn Ser 

290 295 300 

Val Lys Glu Pro Glu lie Arg Cys Asp Glu Lys Pro Glu Asp Leu Leu 
305 310 315 320 

Glu Glu Pro Lys Thr Thr Ser Glu Glu Thr Leu Glu Asp Cys Ser Glu 

325 330 335 

Val Thr Pro Ala Met Gin lie Pro Arg Thr Lys Glu Glu Ala Asn Gly 

340 345 350 

Asp Val Phe Glu Thr Phe Met Phe Pro Cys Gin His Cys Glu Arg Lys 

355 360 365 

Phe Thr Thr Lys Gin Gly Leu Glu Arg His Met His lie His He Ser 

370 375 380 

Thr Val Asn His Ala Phe Lys Cys Lys Tyr Cys Gly Lys Ala Phe Gly 
385 390 395 400 

Thr Gin He Asn Arg Arg Arg His Glu Arg Arg His Glu Ala Gly Leu 

405 410 415 

Lys Arg Lys Pro Ser Gin Thr Leu Gin Pro Ser Glu Asp Leu Ala Asp 

420 425 430 

Gly Lys Ala Ser Gly Glu Asn Val Ala Ser Lys Asp Asp Ser Ser Pro 

435 440 445 

Pro Ser Leu Gly Pro Asp Cys Leu He Met Asn Ser Glu Lys Ala Ser 
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450 455 460 

Gin Asp Thr lie Asn Ser Ser Val Val Glu Glu Asn Gly Glu Val Lys 
465 470 475 480 

Glu Leu His Pro Cys Lys Tyr Cys Lys Lys Val Phe Gly Thr His Thr 

485 490 495 

Asn Met Arg Arg His Gin Arg Arg Val His Glu Arg His Leu lie Pro 

500 505 510 

Lys Gly Val Arg Arg Lys Gly Gly Leu Glu Glu Pro Gin Pro Pro Ala 

515 520 525 

Glu Gin Ala Gin Ala Thr Gin Asn Val Tyr Val Pro Ser Thr Glu Pro 

530 535 540 

Glu Glu Glu Gly Glu Ala Asp Asp Val Tyr lie Met Asp lie Ser Ser 
545 550 555 560 

Asn lie Ser Glu Asn Leu Asn Tyr Tyr lie Asp Gly Lys lie Gin Thr 

565 570 575 

Asn Asn Asn Thr Ser Asn Cys Asp Val lie Glu Met Glu Ser Ala Ser 

580 585 590 

Ala Asp Leu Tyr Gly lie Asn Cys Leu Leu Thr Pro Val Thr Val Glu 

595 600 605 

lie Thr Gin Asn lie Lys Thr Thr Gin Val Pro Val Thr Glu Asp Leu 

610 615 620 

Pro Lys Glu Pro Leu Gly Ser Thr Asn Ser Glu Ala Lys Lys Arg Arg 
625 630 635 640 

Thr Ala Ser Pro Pro Ala Leu Pro Lys lie Lys Ala Glu Thr Asp Ser 

645 650 655 

Asp Pro Met Val Pro Ser Cys Ser Leu Ser Leu Pro Leu Ser lie Ser 

660 665 670 

Thr Thr Glu Ala Val Ser Phe His Lys Glu Lys Ser Val Tyr Leu Ser 

675 680 685 

Ser Lys Leu Lys Gin Leu Leu Gin Thr Gin Asp Lys Leu Thr Pro Pro 

690 695 700 

Ala Gly lie Ser Ala Thr Glu lie Ala Lys Leu Gly Pro Val Cys Val 
705 710 715 720 

Ser Ala Pro Ala Ser Met Leu Pro Val Thr Ser Ser Arg Phe Lys Arg 

725 730 735 

Arg Thr Ser Ser Pro Pro Ser Ser Pro Gin His Ser Pro Ala Leu Arg 

740 745 750 

Asp Phe Gly Lys Pro Ser Asp Gly Lys Ala Ala Trp Thr Asp Ala Gly 

755 760 765 

Leu Thr Ser Lys Lys Ser Lys Leu Glu Ser His Ser Asp Ser Pro Ala 

770 775 780 

Trp Ser Leu Ser Gly Arg Asp Glu Arg Glu Thr Val Ser Pro Pro Cys 
785 790 795 800 

Phe Asp Glu Tyr Lys Met Ser Lys Glu Trp Thr Ala Ser Ser Ala Phe 

805 810 815 

Ser Ser Val Cys Asn Gin Gin Pro Leu Asp Leu Ser Ser Gly Val Lys 

820 825 830 

Gin Lys Ala Glu Gly Thr Gly Lys Thr Pro Val Gin Trp Glu Ser Val 

835 840 845 

Leu Asp Leu Ser Val His Lys Lys His Cys Ser Asp Ser Glu Gly Lys 

850 855 860 

Glu Phe Lys Glu Ser His Ser Val Gin Pro Thr Cys Ser Ala Val Lys 
865 870 875 880 
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Lys Arg Lys Pro Thr Thr Cys Met Leu Gin Lys Val Leu Leu Asn Glu 

885 890 895 

Tyr Asn Gly lie Asp Leu Pro Val Glu Asn Pro Ala Asp Gly Thr Arg 

900 905 910 

Ser Pro Ser Pro Cys Lys Ser Leu Glu Ala Gin Pro Asp Pro Asp Leu 

915 920 925 

Gly Pro Gly Ser Gly Phe Pro Ala Pro Thr Val Glu Ser Thr Pro Asp 

930 935 940 

Val Cys Pro Ser Ser Pro Ala Leu Gin Thr Pro Ser Leu Ser Ser Gly 
945 950 955 960 

Gin Leu Pro Pro Leu Leu lie Pro Thr Asp Pro Ser Ser Pro Pro Pro 

965 970 975 

Cys Pro Pro Val Leu Thr Val Ala Thr Pro Pro Pro Pro Leu Leu Pro 

980 985 990 

Thr Val Pro Leu Pro Ala Pro Ser Ser Ser Ala Ser Pro His Pro Cys 

995 1000 1005 

Pro Ser Pro Leu Ser Asn Ala Thr Ala Gin Ser Pro Leu Pro lie Leu 

1010 1015 1020 

Ser Pro Thr Val Ser Pro Ser Pro Ser Pro lie Pro Pro Val Glu Pro 
1025 1030 1035 1040 

Leu Met Ser Ala Ala Ser Pro Gly Pro Pro Thr Leu Ser Ser Ser Ser 

1045 1050 1055 

Ser Ser Ser Ser Ser Ser Ser Ser Phe Ser Ser Ser Ser Ser Ser Ser 

1060 1065 1070 

Ser Pro Ser Pro Pro Pro Leu Ser Ala lie Ser Ser Val Val Ser Ser 

1075 1080 1085 

Gly Asp Asn Leu Glu Ala Ser Leu Pro Met lie Ser Phe Lys Gin Glu 

1090 1095 1100 

Glu Leu Glu Asn Glu Gly Leu Lys Pro Arg Glu Glu Pro Gin Ser Ala 
1105 1110 1115 1120 

Ala Glu Gin Asp Val Val Val Gin Glu Thr Phe Asn Lys Asn Phe Val 

1125 1130 1135 

Cys Asn Val Cys Glu Ser Pro Phe Leu Ser lie Lys Asp Leu Thr Lys 

1140 1145 1150 

His Leu Ser lie His Ala Glu Glu Trp Pro Phe Lys Cys Glu Phe Cys 

1155 1160 1165 

Val Gin Leu Phe Lys Asp Lys Thr Asp Leu Ser Glu His Arg Phe Leu 

1170 1175 1180 

Leu His Gly Val Gly Asn lie Phe Val Cys Ser Val Cys Lys Lys Glu 
1185 1190 1195 1200 

Phe Ala Phe Leu Cys Asn Leu Gin Gin His Gin Arg Asp Leu His Pro 

1205 1210 1215 

Asp Lys Val Cys Thr His His Glu Phe Glu Ser Gly Thr Leu Arg Pro 
1220 1225 1230 

Gin Asn Phe Thr Asp Pro Ser Lys Ala His Val Glu His Met Gin Ser 

1235 1240 1245 

Leu Pro Glu Asp Pro Leu Glu Thr Ser Lys Glu Glu Glu Glu Leu Asn 

1250 1255 1260 

Asp Ser Ser Glu Glu Leu Tyr Thr Thr lie Lys lie Met Ala Ser Gly 
1265 1270 1275 1280 

lie Lys Thr Lys Asp Pro Asp Val Arg Leu Gly Leu Asn Gin His Tyr 

1285 1290 1295 

Pro Ser Phe Lys Pro Pro Pro Phe Gin Tyr His His Arg Asn Pro Met 
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1300 1305 1310 

Gly lie Gly Val Thr Ala Thr Asn Phe Thr Thr His Asn lie Pro Gin 

1315 1320 1325 

Thr Phe Thr Thr Ala lie Arg Cys Thr Lys Cys Gly Lys Gly Val Asp 

1330 1335 1340 

Asn Met Pro Glu Leu His Lys His lie Leu Ala Cys Ala Ser Ala Ser 
1345 1350 1355 1360 

Asp Lys Lys Arg Tyr Thr Pro Lys Lys Asn Pro Val Pro Leu Lys Gin 

1365 1370 1375 

Thr Val Gin Pro Lys Asn Gly Val Val Val Leu Asp Asn Ser Gly Lys 

1380 1385 1390 

Asn Ala Phe Arg Arg Met Gly Gin Pro Lys Arg Leu Asn Phe Ser Val 

1395 1400 1405 

Glu Leu Ser Lys Met Ser Ser Asn Lys Leu Lys Leu Asn Ala Leu Lys 

1410 1415 1420 

Lys Lys Asn Gin Leu Val Gin Lys Ala lie Leu Gin Lys Asn Lys Ser 
1425 1430 1435 r 1440 

Ala Lys Gin Lys Ala Asp Leu Lys Asn Ala Cys Glu Ser Ser Ser His 

1445 1450 1455 

lie Cys Pro Tyr Cys Asn Arg Glu Phe Thr Tyr lie Gly Ser Leu Asn 

1460 1465 1470 

Lys His Ala Ala Phe Ser Cys Pro Lys Lys Pro Leu Ser Pro Pro Lys 

1475 1480 1485 

Lys Lys Val Ser His Ser Ser Lys Lys Gly Gly His Ser Ser Pro Ala 

1490 1495 1500 

Ser Ser Asp Lys Asn Ser Asn Ser Asn His Arg Arg Arg Thr Ala Asp 
1505 1510 1515 1520 

Ala Glu lie Lys Met Gin Ser Met Gin Thr Pro Leu Gly Lys Thr Arg 

1525 1530 1535 

Ala Arg Ser Ser Gly Pro Thr Gin Val Pro Leu Pro Ser Ser Ser Phe 

1540 1545 1550 

Arg Ser Lys Gin Asn Val Lys Phe Ala Ala Ser Val Lys Ser Lys Lys 

1555 1560 1565 

Pro Ser Ser Ser Ser Leu Arg Asn Ser Ser Pro lie Arg Met Ala Lys 

1570 1575 1580 

lie Thr His Val Glu Gly Lys Lys Pro Lys Ala Val Ala Lys Asn His 
1585 1590 1595 1600 

Ser Ala Gin Leu Ser Ser Lys Thr Ser Arg Ser Leu His Val Arg Val 

1605 1610 1615 

Gin Lys Ser Lys Ala Val Leu Gin Ser Lys Ser Thr Leu Ala Ser Lys 

1620 1625 1630 

Lys Arg Thr Asp Arg Phe Asn lie Lys Ser Arg Glu Arg Ser Gly Gly 

1635 1640 1645 

Pro Val Thr Arg Ser Leu Gin Leu Ala Ala Ala Ala Asp Leu Ser Glu 

1650 1655 1660 

Asn Lys Arg Glu Asp Gly Ser Ala Lys Gin Glu Leu Lys Asp Phe Ser 
1665 1670 1675 1680 

Tyr Ser Leu Arg Leu Ala Ser Arg Cys Ser Pro Pro Ala Ala Ser Tyr 

1685 1690 1695 

lie Thr Arg Gin Tyr Arg Lys Val Lys Ala Pro Ala Ala Ala Gin Phe 

1700 1705 1710 

Gin Gly Pro Phe Phe Lys Glu 
1715 



<210> 5 

<211> 116 

<212> PRT 

<213> Homo sapien 

<400> 5 

Val Asp Lys Thr Arg lie Gly Val Trp Ala Thr Lys Pro lie Leu Lys 

15 10 15 

Gly Lys Lys Phe Gly Pro Phe Val Gly Asp Lys Lys Lys Arg Ser Gin 

20 25 30 

Val Lys Asn Asn Val Tyr Met Trp Glu Val Tyr Tyr Pro Asn Leu Gly 

35 40 45 

Trp Met Cys lie Asp Ala Thr Asp Pro Glu Lys Gly Asn Trp Leu Arg 

50 55 60 

Tyr Val Asn Trp Ala Cys Ser Gly Glu Glu Gin Asn Leu Phe Pro Leu 
65 70 75 80 

Glu lie Asn Arg Ala lie Tyr Tyr Lys Thr Leu Lys Pro He Ala Pro 

85 90 95 

Gly Glu Glu Leu Leu Val Trp Tyr Asn Gly Glu Asp Asn Pro Glu He 

100 105 110 

Ala Ala Ala He 
115 



<210> 6 

<211> 21 

<212> PRT 

<213> Homo sapien 

<400> 6 

Glu Trp Gly Pro Val Thr Arg Ser 

1 5 
Leu Lys Asp Leu Gin 
20 



Leu Gin Arg Ser Thr Lys Gin Glu 
10 15 



<210> 7 

<211> 22 

<212> PRT 

<213> Homo sapien 

<400> 7 

Gly Ala Glu Glu Thr Ala Ala Ala Ala Ala Ala Leu Gly Ala Leu Arg 

15 10 15 

Leu Gly Arg Arg Ala Arg 
20 



<210> 8 
<211> 391 
<212> DNA 
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5 



<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . . (390) 

<400> 8 

gtg tac tac cca aat ttg ggg tgg atg tgc att gat gcc act gat ccg 48 
Val Tyr Tyr Pro Asn Leu Gly Trp Met Cys lie Asp Ala Thr Asp Pro 
15 10 15 

gag aag ggc aac tgg etc cgc tat gtg aac tgg get tgc tea gga gaa 96 
Glu Lys Gly Asn Trp Leu Arg Tyr Val Asn Trp Ala Cys Ser Gly Glu 
20 25 30 

gaa cag aat tta ttt cca ctg gaa ate aac aga gcc att tac tat aaa 144 
Glu Gin Asn Leu Phe Pro Leu Glu He Asn Arg Ala He Tyr Tyr Lys 
35 40 45 

ace tta aag cca ate gcg cct ggc gag gag etc ctg gtc tgg tac aat 192 
Thr Leu Lys Pro He Ala Pro Gly Glu Glu Leu Leu Val Trp Tyr Asn 
50 55 60 

ggg gaa gac aac ccc gag ata gca get gcg att gag gaa gag cga gcc 240 
Gly Glu Asp Asn Pro Glu He Ala Ala Ala He Glu Glu Glu Arg Ala 
65 70 75 80 

age gcc egg age aag egg age tec ccg aag age egg aga ggg aag aag 288 
Ser Ala Arg Ser Lys Arg Ser Ser Pro Lys Ser Arg Arg Gly Lys Lys 
85 90 95 

aaa tea cag gag aat aaa aac aaa ggc ate aga acc cag get gca gcg 33 6 
Lys Ser Gin Glu Asn Lys Asn Lys Gly He Arg Thr Gin Ala Ala Ala 
100 105 110 

egg aag gcg age gag ctg gac tec ace tct gca aac atg agg ggc tct 384 
Arg Lys Ala Ser Glu Leu Asp Ser Thr Ser Ala Asn Met Arg Gly Ser 
115 120 125 



gca gaa g 
Ala Glu 
130 



391 



<210> 9 
<211> 130 
<212> PRT 

<213> Mus musculus 
<400> 9 

Val Tyr Tyr Pro Asn Leu Gly Trp Met Cys He Asp Ala Thr Asp Pro 

15 10 15 

Glu Lys Gly Asn Trp Leu Arg Tyr Val Asn Trp Ala Cys Ser Gly Glu 
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20 

Glu Gin Asn Leu Phe 
35 

Thr Leu Lys Pro lie 
50 

Gly Glu Asp Asn Pro 
65 

Ser Ala Arg Ser Lys 
85 

Lys Ser Gin Glu Asn 
100 

Arg Lys Ala Ser Glu 
115 

Ala Glu 
130 



25 

Pro Leu Glu lie Asn Arg 
40 

Ala Pro Gly Glu Glu Leu 
55 

Glu He Ala Ala Ala He 
70 75 
Arg Ser Ser Pro Lys Ser 
90 

Lys Asn Lys Gly He Arg 
105 

Leu Asp Ser Thr Ser Ala 
120 



30 

Ala He Tyr Tyr Lys 
45 

Leu Val Trp Tyr Asn 
60 

Glu Glu Glu Arg Ala 
80 

Arg Arg Gly Lys Lys 
95 

Thr Gin Ala Ala Ala 
110 

Asn Met Arg Gly Ser 
125 



<210> 10 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 10 

tgtaaaacga cggccagt 18 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 11 

cagg'aaacag ctatgacc 18 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 12 

gagctcagca aaatgtcgtc 20 



<210> 13 
<211> 20 
<212> DNA 



<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 13 

caagtcggcc ttctgctttg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 14 

tctcacatct gcccttactg 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic primer 
<400> 15 

gtgatgagtg tccacctttc 



